Objectives-First, to assess the incidence and cause of lacerations sustained by urban children from walking outdoors as well as to identify possible means of prevention. Second, to identify the type of health care sought after injury and to measure the extent of glass litter on the streets. Setting-Children (18 years of age or younger) in the Ludlow community of Philadelphia. Methods-A retrospective analysis of lacerations sustained while walking outdoors. A personal survey was conducted with 241 children on a door to door basis. Glass litter was measured by visual inspection of individual streets. Results-Of 241 children, 83 (34%) had been cut at least once while walking outdoors. Of the 83, 62 were not wearing footwear at the time of injury. The majority of lacerations (86%) were caused by broken glass. Thirty nine of the 83 children received professional medical care for the laceration. Broken glass was estimated to be present on 30% of the outdoor walking area. Conclusions-Broken glass is a significant health problem on littered urban streets. Preventive measures such as street cleaning, footwear education, and glass recycling incentives are needed to address this public health hazard.
Lacerations rank as the most common pediatric injury that requires a physician evaluation. [1] [2] [3] [4] [5] Glass is a frequent cause of wounds in patients who present to an emergency department. Armstrong and Molyneux observed that 5% of all injuries at their hospital in Liverpool, England, were caused by glass and that most glass related injuries occurred on the street. 6 Both in England and the US, broken bottle glass has been reported to be the leading cause of lacerations, accounting for 15-27% of all lacerations seen in an urban emergency department. 1 6 However, while many studies have analyzed laceration injuries using emergency department data, 1 6-11 little is known about the out-of-hospital incidence or cause of lacerations in urban communities.
Lacerations due to glass can result in several health problems. Fragments of glass in a wound may lead to persistent pain, delayed healing, increased scarring, neuropraxis, and infection. [12] [13] [14] [15] [16] In a prospective study of 415 children with cleaned and sutured lacerations in the lower extremities, 8.5% developed an infection. 17 In addition, foreign body retention is more common when the wound is caused by stepping on glass as opposed to falling on glass, putting one's hand through glass, or being struck by glass. 7 Glass injuries are special because the clinical assessment of the presence of a foreign body is diYcult, 18 and often insufficient to exclude the presence of retained glass. 7 15 19 20 This study was prompted by physicians and medical students, who during an urban immunization project, observed a surprisingly high prevalence of children playing without footwear in streets. The purpose of this study was to analyze the extent to which littered urban streets pose laceration dangers and to identify possible areas of prevention. A retrospective investigation analyzed the incidence and cause of lacerations sustained from walking outdoors, with particular attention to the circumstances surrounding injury (that is footwear, tetanus immunization status, and care given after injury) and the extent of glass litter on urban streets.
Methods

PATIENT POPULATION
The study included 241 children (18 years of age or younger) who were visited at their homes; 25% were African American and 74% were Latino. Home visitation was conducted by immunization teams working from two mobile van sites which covered a central urban area in Philadelphia.
DATA COLLECTION Data collection was conducted as part of a Summer Medical Institute Child Immunization Program. Children less than 18 years of age were asked if they were ever cut from walking around outside and if so, what were the circumstances (see table 1 ). The information was confirmed by the parent (usually the mother).To assess the extent of broken glass litter on the streets, each street block visited was specifically inspected. The per cent of the sidewalk and road area with dangerous broken glass was measured by estimating the per cent of 3 square foot areas with visible glass per block. The walking area was considered to be the entire street block, including the roadway as well as the sidewalk. In cases where homes were located along a major roadway, the roadway was not considered to be a walking area. An average of all surveyed blocks was calculated.
Results
Of 241 children, 83 (34%) had been cut at least once in their life while walking outdoors. Eight children (10%) had been cut two or more times. The mean (SD) age of a child that had been cut was 8.9 (4.3) years. Most lacerations (81%) were caused by broken glass, 6% by nails, and the remainder by a variety of other agents (that is rocks, cement). A total of 76% of the children cut their foot and another 13% elsewhere on the leg. Sixty two (75%) children were not wearing footwear and 16% were not up-to-date with tetanus immunizations at the time of injury (30% did not know their immunization history and immunization records were not available). After the laceration had occurred, 24% received a tetanus immunization, and 29% required sutures. Altogether 35% received professional care at a hospital or health center for the injury. Fifty seven urban street blocks were surveyed for glass litter as described in the Methods section. Thirty per cent of the walking area was assessed to be dangerous because of broken glass.
Discussion
Streets serve as a playground for many urban children. This study indicates the extensive amount of broken glass on the streets of one poor urban neighborhood. When children are lacerated by broken glass, lack of proper immunization exacerbates the problem. Many parents commented that virtually all children in this neighborhood probably had been injured by glass at some point in their lives. Further study is needed to assess the generalizability of the Philadelphia area studied to other urban areas.
Implications for prevention
In Massachusetts, broken glass recycling legislation led to a 60% reduction in glass related lacerations in children in the course of one year. 8 Such successful legislation is based on the model of providing a small financial incentive for the return of empty containers. The permanence of non-degradable trash, such as metal and glass, compounds the problem from year to year, calling for immediate preventive health action. Education by primary care providers, social workers, or home health providers may also help prevent injuries and increase public awareness. Preventive health eVorts should be directed foremost to cleaning urban streets, and to encouraging proper footwear. Ultimately, strong action is necessary to address broken glass as a health hazard. Glass littered urban streets need to be treated as an important public health problem.
The author wishes to thank Bill Pearson and the Christian students of the Summer Medical Institute for their help in data collection and for their compassion on the residents of North Philadelphia. The author also thanks Maria Segui-Gomez and David Hemenway of the Harvard Injury Control Center for their guidance and comments in preparing the manuscript.
